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INTRODUCTION



INTRODUCTION .

In this thesis,a study hes been made of the
condensgation of benzyl cyanide,whiéh contains an asective
methylene group,with aromatic nitro compounds,in the
presence of godium ethylate. The present investigation
hag been concerned with the three igomeriec (o,m,p,)
nitro=chlorobenzenes.,

The object of the investigaﬁion was to conbinue
the researches of érmesl on this new type of condens-
ation and,if possible,to throw light on the structure
of the condensafion produets. A aubstituted nitro-
benzene was used in order fo study the effects,if any,
wﬁich the pogition of the substituent group might
have upon the condensation., The three isomeric nitro-
c¢hlorobenzenes were chosen because of the ease of
separstion of the condensation produets,which can be
obtained in the crystalline form.

While only one get of isomers has.been studied
in this work,it is reasonable Lo assume that other
mono substituted benzenss wonld react in a similiax
mamner,the position of the substituent group rather
than its chemical nature being the most imporitant
factor.

The experimental woxrk to be deseribed in the

present paper may be gummarized as follows 3



1e) Debermination of the molecnlsr quantities

bl

of benzyl cyanide,nifri-chlorobenzene,and sodium
e¢thylate,and the most suitable physienl conditions,
necessary o give a maximum yield of the condensstion
produet.

2.) A study of the structure of %the reaction
products,by means of conversion to known compounds,
and by means of analyses.

3.) The edlors produeed by the condensation
of benzyl cyanide with aromatic nitro compounds,and
the delicacy of the color reaction.

48) Abtempt to synbthesize Chloro-phenyle

Anﬁhranils



CHAPTER 1,

In 1904,Reissertgre§orted the condensation of
mDinitro benzene with Benzyl cyanide in fthe presence of
sodium ethylate. Relssert observed that after mixing
the three substances,and on slowly raising the temper-
ature of the mixture,s deep violet color which graduglly
changed to a cherry red was produced. After treating with
acid,digtilling off the volatile products with steam,
and cooling,a brittle red brown mess wes obtained, This
product could not be crystallized,snd possessed no
constant melting point. Anslysis of fthe product gave
the formula,G28H20N60?,which Reigsert believed corregw
ponded to a‘substanae composed of two molecules of
w-Ainitro benzene,two molecules of benzyl eyanide,which

unite with the loss of one molacale of water. Reissers
wrote the reaction thus ¢

2cﬁﬂémgoé T+ 2 CgHyll ——— G28H20ﬂ607 + Hy0

Wo attempt was made fo give & structural formulsa
for the condensation product,nor to explain the
mechenism of the reaction.In concluding his paper Reissert
states,"While I am not in & position to continue thy
work fuither,l’give 1% this publicity in the hope that
it perheps may gtimulate one of my collezgues to invegte
igate further concerning the herein described resctiony

The work 4 of Reisgert appears to be the only
previous attempt,described in the literature,to study
the reaction of benzyl cysnide with aromstic nitro

compounds.



Tha‘réssareh of‘Armagl;haﬁfestablishéd the Fact
that in the presence of sodium eﬁhylategbeﬁzyl cyanide
reacted with a large number of aromatic nitro compoundsg
producing intense violet or brown colorations,

It bad also been found that by aciéifying $he (dilufe
ECL) the mixtures so obtained,the intense violeb or
brown coloration digappeared,leaving & light colored
sélution,ana a-g0lid,or in some cases a liquid,
condensation products

~ The preSent iﬁvestigaﬁion was carried forward
from this point,one set of igomeric mono substitﬁﬁe@
nitrc benzenes‘(é,mfp,ﬂitre~chle$0 behzenes) being

studied,



;amime,dark rsd;_zgé,Diniﬁre‘phenﬁlmoaﬁeluiiiné,blue‘~ 

cred; 2,4,Dinitro @hehyl€5naphthylamine;blue red solution,

In fthe discussion of this resction in the
pregent paper,only fhe colors produced with a number
of the mgsﬁ;interesting type comyaunds‘have been
mentiqned,' |

A gomewhetb Slm1]18T color reaction of a;omatlc‘~
‘~n1tro eompoun&s was cbserved by Belé v, Bitt He -
f@una that aromatlc nltro compoundb © peclally mublnltfa
benzene and also oK and @ Dlnltronaphﬁhalene and 1m- |
‘Dlnltro toluene, emong othezs,gave with a series of
~aliphatie and aromatic aldehydes and &etones sy the
‘adulﬁlon OL alkali, rca v1oleﬁ oxr brewnlgh red cole;we

Tnus it Wlth mnblnzuro b&nzans and egksglc potash the

‘ fellow;ng ;?nhﬂﬂ%ﬂﬂ—ﬁﬁﬁ keﬁones %he corzespondlng
~colorsware;preduced ;‘Acetone,v1clet blaek;;Eulegone,[
~and Methylheptenone,violet red;: Carvén;ﬁluish reds
‘Thujone,browh red; Dikeﬁo hexemethylene (in nitroben-
zene) brown yellow Camphor (in nzurobenzene) brown -
red; Eenchone and ﬁenthone no coZor* A amﬁJ3Ionone,;:
:‘ululsh red then readlsh brawn, Eseudo 1onene reds;
Neethyl- « ‘anyldqne,regdmsh~brown,;mhe following
:aléehydes‘give the eorresponding'colors‘; Butylehlorsal
~ Fuxfural,Cinnamic aldehyde,Citral, end Gltronellal no
: color, Oeaanthol red; Chloracetaldehyﬁe dark brown,

Valeral@ehyae,brown,



acetone in the presence of séaium methylate. He states,
"It appears thaeb in the nitro group there is probably
8 condensation when first Sodium ethylate is added %o
this group,end then an scetone resgidue unites with the

nitrogen according to the equation :

\ 4 NC\OQHS — Qth‘Ni\‘Z[\(‘L
0 X
NO,
‘ 0
‘ _© : ) — CLHN: !\{& -\-QH ﬁH
Cg“g'Mi‘O a + CHSQOQHS K 5, \QD\'\LQOQ..\'\'S ’

ocH :
The unstable acii nitro group will then,by oxidation,

alter the methyl group of the acetone residuc :

CHe NZon. —— M NH.CH. . Co-CHo
| C“»QDQH:S : ~ + HONL

In the case of the condemsation of maDinitro
benzene‘ﬁith acetone in the presence of Sodium methylate,
quantitative experiments showed that the ieaction
congisted in the union of one molecule of‘aCeténe and
one molecule of dinitrobenzeﬁe through the action of
two moleculeg of sodiam‘ethylate,aeecmpanieé by the
logs of two molecules of water :

Cglg(WOg) o CHpCOCHy —7  CoHgNp0p + 2Hp0 .



An interesting investigation which has bearing

on the present work is the study of the action of
potassium methylate on Nitro anthracene®. Meigenheimer
hag shown that Nitro anthrecene may be transformed into
the monoxime of anthraguinone by the action of potassium
rethylate ig methyl alcohol solution. The ¥ransformation
may be regarded as a change which involves intromolec-
ular oxidetlion and which results in the formation of &

Nitroso phenol,which then rearranges‘to t%g oxime.

—

Nes N-o

1t is very improbable,however,that thisg represents the
true mechanism of the reaction,since when nitroanthracens
is treated with potassium alcoholate,secondary products
containing mefhoxy groups are formed,

Tt has also been shown that prolonged treatment of
nitro anthracene with potassium methoxide leads to the
gddition of o second'molecule of potassium methoxide,
and regults in the formation of a substance,Nitro
anthron&imeﬁhyl acetal,

The Lormation of the Oxime of Anthraquinone

and of Niftro anthrondimethyl acetal way be considered
ag taking place according to the following schewne,
in which,use is made of Thiele's Theory of Partial

Valenciss
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Chapter 3,

In the condensation of Berzyl Cyanide with
p=Chloro nitro benzene in the presence of Sodium
6thylate 1t has besn shown experimentslly in the
present paper that the maximun yield of éondensaﬁiog
product is obtalined when one molecular quantity of
Benzyl cyanide and p-Chloro nitro benzene,and two
molecular quantities of Sodinm ethylate are ufed,

In the hope of throwing light on the
structure of the above mentioned condensation
product;attenpls were made to hydrolyse,oxidize,
and reduce it. It was found that acid and alkaline
hydrolysis had no effect upon the componnd. Attempts
%0 oxidize 1t by the nse of Chromic ascid and also
Potassivm permanganate were unsuccessful. Reduciion
of the Condensation product yielded a material
melting at 97°C,,but which could not be readily
identified.,

It was observed by Armes6 that the acig

filtrate from the condensation vroduct contained

+3

hydroeyanic acid. This gave the first elue as to
the mechanism of the reaction,and the tentative

structure shown below was assigned to the condensation

CQ CHQQQHE
NOa

prodnets



A short time later,however,it was also observed

~
o

by érmeg that the product obteined by diszobtisabion

of the condenssation product gave,in dilute alcohol,

)

an intense blue fluorescence. I% had been shown hy
Bamberge 17 that diazotisation of phenyl anthranil
yielded a substance,acridone,which gave an intense
blue fluoresgcence in dilube alcohole Mhe mechanism

of the reaction wes formulated by him as follows:

N < a
N i (C(,H%/ EBJE{;

\/O T \QO Q '\,3
C .
T”\Q“ \*fn'\rﬁ'm\c H C H /N’AD\’\
2 T o U Hs

b\. / [’f%e ' Q \'\s
{q\QO C. Hy [ e C \’\‘*\ &o/ -

A("_\"\ADV\,Q.
I% was therfore believed that the product obtained

Lrom the condensation of benzyl cyanide with p-Chloro-
nitro-benzene was phenyl anthranil with a chlqrine
atom substituted in the benzene ring para to the
posgition formerly occupled by the nitro group,and

that this,on diszotisation,yielded Chloro-Acridone,
Analysis of the condensation produet indicated a
aampouna havzqg the empirical formula,( ﬁ ONCL,

which agrees with that for Chloro phenyl anthranil,
Analysis of the product obtained from diszotisation
of Chloro phenyl anthranil indicated a compound

having en empirical formula,C FBBOﬁbi which agrees



with that for Chlore-Acridone.
The melting point of Acridome is 354°C.,while the
melting point of the rpoduct obtained from diszo-
tisation of the condensation product, was above 520°C..

| In the hope of adding further evidence to the
proof of the structure of the condensation product,an
attenpt was made to synthesize 5-Chloro rhenyl snthranil
This attenpt,which is described elsowhere,was UNSUCCESS—
ful,

The above mentioned facts, toglether with the
fact that both the condensation produet and phenyl
anthranil are relatively stable substances,appear to
substantiate the belief that the condensation product
is chloro phenyl anthranil.

The mechanism of the resction between nenzyl
cyanide and p=-Chloro nitro benzene is believed to be
ag followg : There is a preliminary addition of
sodium ethylate %0 the chloro nitro benzene,the Na
atom adding itsrlf onto the nitro group,and the
- OColly mormally adding itself %o the carbon aﬁom
para o the Nitro group (this point will be brought
‘out in the study of the orhho condensation product),
but when a group such ag 01 is already present in

thet position,addition will occur in the oriho position.

A A
Q + CoHsONe OC, Hy

H
N=o N~ ONa
i

I
O

13,



14,

The union of this compound with benzyl cyanide
oceurg fthrough the displacement of the ~0CoHg

radlcal by a benzyl cyanide residue

¢l Gl
/Qg“{{ \ /\St\’\s’
‘ ’ N
H (
N»QNGL fl\‘l“’of\!"” -{—NQ_QC;H,{
O O

On the addition of aecid,fodiom eyanide is splif off,
and there is a rearrangement of the molecule Ffollowed

by the splitting off of waler,%o give B5=Chloro-

Phenyl-Anthranils Cl
| Q
/Qg\'k:f / \ )
CW i ' B \ “Q H 7 -~ c-(,Hf)'
e N EEE —CH . Hy ~
(M ) 7\ / \o +HL0
N-ONa P N ——
i \\D‘N + I\}@_Qf\l 13 °C\“\\a\—b Pl\%h"\\
O Ahﬂ\‘ﬁhiln

Ehe‘formation of the oxime of anthraguinone from
nitro anthraceneﬁ%hrough the action of potassivm methylate,
which was‘described in the previoué chapter,woﬁld appear
o be a reaction similier in type Lo the above,insgofar
a8 there is & rearrengement of the bonds of the cenbrsl
ring of nitro anbthracene preceeding the addition of

potassium methylate.



15.

In the condensation of Benzyl Caynide with
0o=Chloro nitro benzene in the pregsence of sodivm
efihylate,it has besn shown experimantally in the
vresent paper that the meximunm yield of condensation
product is obfained when equal molscular quantities
of benzyl cyanide and o=-chloro nitro benzene are vsed,
This would point to the union of one molecule of
benzyl cyenide with one molecule of o-chloro nitro
benzene,

The condensation product of this reaction diff-
ered congiderably in its properties from that obiained
by the condensation of p=chloro nitro henzense with
benzyl cyanide., fox example,it was found that the
o=a@ondensation product could be dissolved in dilute
sodiuwm hydroxide imparting a deep red colorm to the
golution,and a crystalline sodium salt was obisined
on cooling the solution. By adding seid to this galt,
the originel condensation product could be obtained
onceiagain,am& this process could be repeated
in&efiniﬁelye This would indicate that the product
was acid in nature. It was further found that no
hydroeyanic aeid could be detected in the seid filtrate
from the condensation product.

Anelysis of the condensation product indicated.

& compound having the empirical Fformula,C T,001.
P &

B
‘ 1479
Paking into acecount thesem facts,and having a

knowledge of the mechanism of the reaction between



16.

benzyl cyanide and p=chloro nitro benzene,the following

tenfative structure was assigned to the condensation

s N

produet
g
N-OH

If this structure isg correet the compound should

form an eeﬁy} derivitive in the menner indicated below:
QQ S‘Q‘LN 5— ’Q.N

,)@Sﬂa&\

el
.0-CoCl,

—=

N-o

With acetie anhydride,=a substance was obﬁaine&,melting
at 178°C. having the empiricsl formale, 0, Hy1Wp0,C1, 88
determined by analysis,which agress with fhe empiriecgl
fornuvla of the above mentioned seetyl derivitive,

If the condensation produet is s compound of
the ftype of a guinonoid oxime,ss shown‘above,it ghould,
~on oxidation with such ﬁila oxidizing agents asg
Hydrogen Peroxide,Nitric Acid in glacial acetic acid,

and possibly Potassiun ferricyanide,yield a compound

of the following type : Co M
CJ\[' Q'Qg\‘\'{
S af
~_"
cl ' NOq
N:OH

With alkaline hydrogen pBroxide,the condensation product
E 2

vielded a substance melting at 9?198°C.,and having the



empirical formules, stpdpd-ead—Horguls l%H NG, CL,

8;
which agrees with that for the above dsseribed Chloro
niétro benzophenone,

With nitric acid in glacisl acetie aeid, the
condensation produet yielded a substance melting &b
97°Co,and which when mixed with the product from
hydrogen peroxide gave a mixed melting point of 97
98°C.. The two subsatnces musgh therfore be identical,
On testing the alkaline Ffiltrate from this product of
oxidation fow hydroeyanic seld a positive test was
obteined. This indicates that during the process off
oxidetion,~CN ig split off,

In order to add further proof to the e#idenee
for the structure of the produet of oxidation (and
‘therefore the structure of the condensation product
itgelf),it was converted inbo a hydrazone. Analysis
0of the compound obtained by the action of phenyl=
bhydrazine on the product of oxidation indfcated &
compound having the empiriecal formula,blg 14N”O Cl.
Thig empirical formuls-asgrees with that for %the
hydrazone of Chloro nitro benzophenone.The reaction

may be represented as follows :
ey be S ! QsHS'QlN-NH'QuHS’

Co QGHS’
QLHQ’&&&H%
¢ el
No'l NO’;

The mechanism of the resction between Benzyl
Cyenide and o=Chloro nifro benzene is believed 4o be

ag follows : There ig a preliminary addition of



18.

godiwn ethylate to the o-Chloro nitro benzene, the
godium atdém sdding itself on to the nitro group,and
Tthe 0UpHy radical adding itself on to the carbon

atom in the benzene ring para to the niiro group,

1t appears that the ring normally tiends to rearrsnge
80 that addition can occur in the pare pogition to
nitro group,but that when that position is already
occupled by an atom such asg chlorine,addition ocenrs
in the posifion orthe to the nitro group. IL the ring

rearranged so that addition could occur in the pogition

N

n the ring ortho to the nitro group,s closed ring
condengation product would be expected. It ig difficult
to conceive of the benzene ring rearranging so that
addition can occur in the meta posifiion. Therefore,
the only albernative is thaet the ring rearranges so
that addition oceurs in theposition pare to the
nitro group., This reasoning is borne out by the fact
that two distinetly different types of compounds

are obftained by the condengation of Benzyl (yanide
with ortho and para Chloro nitro benzenes.

The mechanism of‘the reactlion between Benzyl

Cyanide and o=Chloro nitro benzene may be represented

thug ¢
i 0, Wy

| H
\ /CLH{{
\ Q N H . 0 ‘\I W h - + I\{m . SQ{’\N 7
- ¢l \ i

NDy O =N~-o0oNa




R ‘19.“
Culls-c.-en

Cl

1t can be seen that addition of benzyl cyanide %o
0. the bénzené~naeleug would probably ogcar‘iﬁ‘a :
manner analogous to that of the case of p-Chloro
nitré benzene. |

AaaltLon of acid causes the splitting off of sodium
~hyaroxrde 5n& ﬁhls L% Telloweé by rearrangement of
\ﬁhe moleeuie io glve asa a flndl produet ) auinone

oxime,

Abtempls were made ‘in the case 6f‘both‘ortho

‘and‘para 1Ghloro nitro benzene~ﬁo;internret the reaction
with benzyl oyanlde in terms of the eleptronlc conceptlon
of va]ency;bui the results obtainea were nob sufflezenﬁly

‘ saccess;ul to present them in this papers



The éanéensaﬁzon QLQ&QG& wes e@ngsr 6d into en aeeﬁyl

rivitive,snalysis of ;hlcn indicated o substance
~having the empiri@al‘foxmula,gléﬁllﬂgﬁgclo This
‘empiiieal formula is again the same ag that for %he
acetyl derivifive of %he értho condensation product,
The formation of the aéétyl dériviﬁive‘may be repre-
el CN

sented as follows :
: Cb”“% Ql\(‘

ﬁ_@_ﬂie?)ao 5

B
QHYDQ‘O'N

‘"CxidatiOﬂ of the condensation produet yielded
abs aﬂce u§eﬁ which oaw ﬂa1y31g was carried outb.
‘@hla 1ﬁd1ﬁated a &absiance havzn ﬁae empiilcal
fO?mala GlrﬁsﬂDacl wh1ca is 1dent;cal With ﬁh&ﬁ for
%he prcduea of 031daﬁ10n of ﬁne ortho campounue_‘
‘mhe formatlon of g hydrazané and aﬁa1351& of the
hydr L2016 was not carrisd out.

“An fhe condens&ﬁlon of Bcnﬁyl cyanlde w1ih
m=Chloro nitro benzene ;t might be‘expecﬁaﬁ that
there woula‘bé prsdaced in additiion to‘this quinone
oxzme type of eomgeuna a duantity of an Anthranil
ﬁlﬁlllar %0 5=-Chloro phenyl An%hrénil eycepﬁ thal
the Ghiorina would be suissltuued in a different
‘pOSi%iaﬁ in‘tha‘benzene ring.

‘ | A‘Qualiﬁétite test for ehloro phenyl ahﬁhranil

by means of the “Uml,oofuﬂg" wag carried out on the

material v hich waes washed out from the maein part of

2l.



EXPERIMENTAT .

p=Chloro Witro Bensgene.,

Determination of the Molecular Quantifies of
Benzyl Cyanide,p-Chloro Nitre Benzene,and Sodium Ethylate,
and the mosi suvitable Physical Conditions,necessary to

glve a Maximum Yield of the Condensation Product.

2 gm. 1 mol,

2.7 gme 1 mol,

Oe4 gm.Na., dissolved

in 10cc. Bt.Alcohol.
'l mol,

Benzyl Cyanide =
p=Cl NogBGEZBne e
Sodium Efthylate -

Four experiments were carried ouf uging egual molecular
quantities of the three substances ag indicated asbove,in
which the lengthe of time of boiling the mixbure on g
water bath were regpectively,30 minutes,15 minutes, 10
minutes,and 2 minutes. The method of cerrying out the
experiment was as follows : 2 gm. of Benzyl cyanide

were added to 2.7 gm. of p=Chloro nétro benzene in a
25Qcca‘roand bottom flaske The golution of Sodium
ethylate in aleohol was then added to the mixture,when
8 deep violet color developed almost imnpediately.

Thig mixture wag boiled on g boiling water bath for
%ha‘perigds of %ime mentioned above. The violet color
pefsisted after boiling the mixture, After cooling,
glacial acetic acidk was added until the mixture was
éciﬁe On adding the acid,the violet color disappeared
leaving o straw colored gsolution and & precipitate of

yellow erystalline necdles,

23,



These yellow needles were filtered off,and recrystellized

13

Lrom aleohol,

When the molecular gquantities previously indicatsad
were used for this preparation,it wes found thaet in
addition to the yellow needles,there was also obtainsd,
in the botitom of the flagk,s solid cake ofbluish black
cryastals which could be separsbed from the other
erystals,and whieh after reerystallization from gleohol,
threes timegywere colorless and melted sherply at 83.5° C..
Melting Point of p-Chloro Nitro Benzene (Mulliken) -
B83.0 Cao

Lt can therefore be seen that complete condensation
off the pmchloro nitro benzene ig not obtained when
aqual‘moleeular guantities of the three substances are
uged,. |

1t waes found that when the mixbure of Benzyl
cyanids;pwchloro nitro benzene,and sodium ebhylate
wewe bailed for 20 minutes,cooled,and acidified,a
brown solid subsfance and a 1&3@: of yellow crystals
were obtained in the bottom of the Fflask. Since it
wag Lound thet sfter boiling the mixbture from 2 to
15 minutes,none of thig brown material was obiained
it was concluded that boiling for %his length of time
was unnecessary and not condideive to the production
of a maximum yield. It was Ffurther found that boiling
the mixfture for two minutes gave as good & yield as

L0 oxr 15 minutes.

24,



Yield of Condensaticn Prodvet = (after recy rystellizing

L

from Aleohol four times) - 15 minubes = 1.0 sme @
]

(“\

10 minutes = 0.9 gm. ; 2 minubes - 1.8 Ble o
lielting Point of Condensation Product - in alll three

<
cagas - 1145 Coo

Benzyl Cyanide « 2.0 gm. 2 molg

p=01 0, Benzene = 1.3bgm, 1 mol.

Sodium ethylate - 0.2 gmn.Na dissolved
in l0ce.Bt.Alcohol,

1 wmol.
A condensation of Benzyl Cyanide with p=Chloro ndtro
benzene was tried using two molecular guantities of
Benzyl Cyanide to one molecular guantity of p-Chloro
Rhitro benzene and Sodium ethylate. The method was the
game a8 previously~described,the mixture being boiled
gen%ly for 10 minutes. As the yield was less fhan
half those obtained in the prévi@us condensation,and
as‘ﬁhere was a very decided odor of Benzyl eyanide
about the mixture after boiling,it was concluded that
the use of 2 woleenlar guantities of Benzyl cyanide %o
1 molecular quantity of p-Chloro nhtro benzne asnd

Sodlum ethylate does not produce complefs condenssation.

Benzyl Cyanide w 2gMe. 1 mole

P=Cl gOchnzgje = Zelgme 1 mol,
Sodivm Ethylate = 0,8zm. Ve dissolved
in 1lbBec.Et.Alcohol,.

2 mol,

A condensation of Benzyl Cyanide with p-Chloro nitro

25,



ﬁénzenerwé- trled uging two moleQEWa% auanrﬁtres of
Sodiwn. etbyiate to 1 mmlecular qaantliy of Benzyl
cyanide and p=Chloro mlﬁrg benzene. Ehe method used
Wes thét previously described,the mixture being
-boile& gently for 10 minutes. It was observed that
‘afﬁer cooling,the whole mixture hecame & solid mags,
Which was deep purple in color. After acidifying,the
purple color dzsappeared leaving a pale orange colora@
‘solutlon and a pr%Clpltaﬁ@ of yellow needle like
crystals, The crystals were Filtered 8LT, and reeryétc
allized fron alcohol four times,
~ Yield of pure Condensation Product = 1,6 g,
: ‘Meltihgifeint~of~crystals~ 114% Do

lﬁ will shoztly be seen thaﬁ the maxwmum ylela
7of con&ensatﬂan product zs Qbu@lne& fzom t&e use of
the above mentloned~melecular guantities of the thres

subgtances,

~Benzyl Cyanide < 4 pm, - 2 mols,
p=CL NO.Benzene = BsTgme 1 mol,
So@lum ﬁthylate = 0,8gm.Na digsolved
-E‘mglsg
A condensation of Benzyl Cyanide With‘P?GhlﬂrQ nitro
benzene~using two‘malecﬁlar‘guanﬁitias Qf‘Beazyl;Cyanidé
an&:SGQiﬁm_ethylate and 0ne~meleéu1ar‘guanﬁity of
p=Chloro nitro benzene was tried, The~meth§d~u$aa~wa3
- that previausly deseribed,the mixture being bGiled‘for
15 minutesa‘The‘yield of Gondénsétion Eroducb obﬁazned ~

‘by using these quantities was not as great as in the

26,

in 15cc.Et.Aleohol, .



LANALYSES,
etk I

S,

Condsnsation Product,.

0.1944 gm. Substance : 0.4804 gm. GO0
0.0627 g, Ho0s

0.2014 gm. Subgtance : 11.82 c.cms N {
26 G, , 7474 5im)

<0.2005 gm. Substance ; 0.1264 gime AgCl e
Slgﬁgeﬂﬁl Caleulated : C 67,94 H 3.51 N 6.10

Found 67.40 - 8.58 6o 36

061942 gm. Subshance

L3

0.4787 gm. £0,,
0.0663 gm, Ezoa

) gie Substance : 11,5 c.em. N (
R3 0o, 746, %9mm)

ftt
i
€0
n

0.1

0.2002 gm. Substance

LX)

0.1269 gm.Agll,

C13Hg0NCL Caleunlated : O 87.94 H 3.51 KN 6,10
Found 67¢22 H 3,70 11 6,43

llote = In fthe estimation of Carbon and Hydrogen in the
Condensation Product it was found very difficult to
oxidize the last traces of the substance,and heating

had to be continued for five hours.

28,

681 15,44
156,60

CL 156.44
Cl 15,68
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with 200 ce. of 10% HOL, A yellow mass was obbainsd
which,eftser cooling,was filtered off.

Yield of Grude Producth = 5L gm..

The crude product was recrystallized from slechol
twice,giving ag a final pure product yellow {pale)

needle like crystials,

Yield of Pure Produet - 11 gm,e %age Yield = 56%.

Melting Point of Pure Praduct « 114.5° C..

PROPERTI®ES OF PRODUCT OBTAINED BY THE CONDENSATION

Of BENZYL CYAWIDE WITH p%CHLORO NITRO BENZENE.

Pale yellow needle 1ike‘crystals,scluble in
hot alcohol,much lessg soluble in cold aleohol. Solubls
in Glaeial secetic aecid,readily soluble in scetone,
chloroform, ether,and benzene,at ordinary temperatures.
Ingoluble in hot dilute EHQOH,HaOH,Hgsoé,HNGS,HGLe
Insoluble,or prectically insoluble in water. Soluble
in eo0ld concentrabed Ho804, (see'Unlagerung')., A whitish
precipitate wag obtained by adding water to é soluﬁicn
of the condensation product in conc, HBSOQ. Thig
precipitate was filtered off and recrystallized from
‘aleohol once, Very pale yellow needles were obtained,
which had a melting point of 113°C.. Apparently,no
chemical change is produced by the solution of the
condensation product in concentrabed EZSOQQ

Soluble in hot concentrated Hﬁog,almcsﬁ insoluble



in ¢old concentrated Eﬁogo On allowing & concentrated
golution of the Condensation Product in hot concentrated
nitric acid o stand,deep yellow,needle like crystals
were obteined. These crystals were filtered off,washed
with water,dried,and the melting point was determined,
Melting Point - 250°= 2553 C.. Mo further study of this

produet was made,

ATTEMPT T0 DETERMINE THE STRUCTURE OF THR

PRODUCT OBTAINED BY TERE COEDEESATION OF BENZYL

CYAVIDE WITH p-CHLORO NITRO BENZENE.

gualitative Tests for Nitrogen, Chlorine, the

Hitro groap,ana Eydroey&nic Acid.

| The ordinary arganie analytical tests wers
carried ouf for Nitrogen and Chlorine,
Test for Nitrogen = Greenish colored solution. A blue
precipiﬁate was obbtained after standing for 1 daye.
Test for Chlorine = A whiﬁe precipitate was obitained
after the addition of AgNO .
These tests therefore indicated fthat both Chlorine and
ﬁitrogeﬁ were present in the Condensation Product,
It was ébservéd by Armesﬁ,during the course of a
?repaxation of %this Condensation Product,that a
deciaed odor of Prussie Acid was given off by the

mizture affer acidifying it. A test was therefore
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carried out on a fresh sample of the filtrate from the
condengation proéaéte Dilute NaOH was added to the
filtrate until it was only faintly scid. To it was added
a solution of ferrous gulphate and o drop of ferriec
chloride. A few drops of sodium hydroxide were now
added uvntil the mixture was faintly alkaline. A
bluish green precipitate was formed. Upon acidifying
with HCOL,the precipifate of ferrous ferric hydréxide
dipsolved,leaving s typical Prussisn Blue.
This test was therefore positive,and indicated the
?resaﬁce of HCE in the filtrase.
Tegt For Nitro Group = (Mulliken - Identification of
Pure Organic Compounds - Vol. 2, page 21, )
In carrying out this tast,accarding fa directions,i¥
éas‘foﬁna‘impossiblé to dissolve the condénsaticﬁ
pioduét in 5;% aleohol without uging e fairly large
guantity of alcohol, Thevcondensation product was
therefore dissolved in 95% alecohol. After the addition
of a pinch of zine dust and warming,there was no
‘ehemieal reaction, The solu%ion was allowed to stand
for two minﬁtes and was filtered into ammoniscal
gllver nitrate. No silver mirror or metallic prec¢ip=
itate of sil%sr wag produnced. This test was therefore

negative,



Attempts to Hydrolyse,Oxidize,and Reduce the

Condensation Product.

Hydrolysis of Condensetion Produch., - Hydroehloric scid,
30 cce. of concentrated hydrochloric acid
were added to 1 gram of the Condensabion Product.The
mixture was boiled in a 150ce. round bettom flask
attached to a reflux condenser for two hours. Mo chenge
in color of the solution was produced during this fime.
ﬁftér cooling,a pale yellow crystelline substance was
obtainéé,which was filtered off,and reerystallized
from alecohol fwice. The ecrystals so obtained were
rale yellow and needle like., Melting Point = 114.5°C,.

Hydrolysis could not,then,be effected by this method.

Hydrolysis of Condensation Product.- Alcoholic Potash.

30 ce. of 20% aleoholic potash were added
0 1 gram of the ééndensatian product., The mizture was
boiled in a 1B50cc, round boitom flask atlached %o a
reflux condenser for two hours. It was observed that
the eolor of the solution changei to red on first
heating the mixture. After boiling for two hours,
and cooling,s light brown colored substance geparsted
% out. Dilute hydrochloric acid was asdded until the
mixture was acid,and the solid materisl was then
Liltered off,and reerystallized from alcohol three
times. The erystals g0 obtained were needle like,
and light brownish yellow in color. Melting Point -
114.5°C.. Melting point of & mixture of these

crystials and the original condensation produet - 114,50, .



Hydrolygig of Condengation Froduete.- Sulphuric Acid,

10 cce. of concentrated sulphuric acid wepe
mixed with 1% cc. of water,end 10 cc. of the resvliing
golution were added to 1 gram of the condensation
product,in a 150 cc. round bolttom flask. The flask wes
attached to a reflux condenser and the contents were
boiled for two hours. The solubtion was then allowed fo
cool,snd was filtered. The regidue was recrystallized
from aleohol twice. The crystals so obtained were
needle like,eand pale'yellow in ¢olor. Melting Point -

11405 Coe

It is o be noted that hydrolysis of the
condensation product could not be effected by

any of the three methods described above.

Oxidation of Con&ensgticn Produet.~ Chromie Acid.

Glacisl Acetic Acid = 4 gnm,
Chromie Oxide = 6 gm. in 60 gme
Acetic Acid,
Condensation Producet = 2 gm..
» The chromic oxide,dlissolved in acetic secid
was added fto 2 gm. of the condensation product,in s
260 cc., round hottom flask. 4gm.of glacial sacetic
acid were then added,the flask sitached to & reflux
condenger,and the mixture boiled for three and & half
hours. It wes fthen allowed to cool,and 100 ce. of
water were added. On pouring the liguid out of fhe

flask,a quanfity of thick gummy liguld wes observed
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on the bottom of the flask. This gummy liguid was
dissolved in boiling sleohol andg the alcohol sllowed
0 cool,when a gumny liquid again separated out, The
brocess was repeated three times,but it was found
imposgible to obtain the substance in the erystalline
£orme.

The main bulk of the solution,which was poured
off from the gummy liguid,was placed in & flask and
the acetle acid distilled off, Water wes added and then
sodiunm carbonate solution. The mixture was then filtered.

No organic material was obtained.

The above experiment was repeated,except that
the mixture was boiled for 15 minutes oﬁlye‘Afﬁer
cooling and adding water,a erystalline substance
separated out fogether with & small amount of a
guminy liquid gimiliar to that obtained in the above
experiment, The crystelline meterial wag filtered off
~and recrystallized from aleohol three fimes. The
crysfals so obtained were needle like and yelloﬁ in

color, Melting Point - 114.0°¢,.

Oxidation of Condensation Product.- Potagsium Dichrom,.

Potassium Dichromate - 5 gm,.
Glacial Acetic Acid = 20ca,
Condengation Product - 2 M.,

The mixfure of condensetion produet,glacial
acetic acid,and potessiwm dichromate were placed in a
round bottom flask attached to & reflux condenser,and

bolled for one and one half hours. The wixture was then



boiled foxr one and one half hours. The mixture was then
cooled,and water was asdded until no Ffurther precipltate
was formed. The precipitate,which was brownish yellow
in color,was then folfersd off,and crystallized from
alcohol three times. The crystals so obtained were
needle like and brownish yellow in eolowr. Melting

Point - 114.5°C..

It is to be noted thabt oxidation of the
condensation product could not be effected by

either of the two methods described above,

Reduction of Condensation Product.- Sodiunm Bigulphite,

A small qu&ﬁtity of the condensation product
was aﬂ@éd o a faintly alkaline solution of sodium
hydrosulphite,and the mixture wag gently bolled for
twenty minutes, After gooling,dilute hydrochloric seid
vas added until the mixture was acld to litmus. Fronm
this mixture,the condensation product,which was

unchenged,was obtained,

Reduction of londensation Product.- Tin and Hydrochloric.

A small quantity of the condensation
product was added to s mixture of tin and hydrochloric
acid., This wixture wag boiled for thirty minutes. It
wag found that the largest pert of the condensation

product remained unchanged, The mixture wes allowed



to stand forone day,and then an excess of dilute
godium hydroxide was sdded. A whitish yellow
precipitate was oblained after sddition of %he
sodium hydroxide,but not 0o such an appreciahle

extent as in the following exveriment.

The above experiment was repeateod,except that
sufficlent alcohol to completely dissolve the
~condengsalion product way added to the boiling mixbture.
ALter boiling for thirty minubtes the mixbturs was
allowed %o stand for one hour. Dilute sodium hydroxide
wag then added until the wixture was alkaline, A pale

yellow precipitate was obtained,which was filtered

o

ff. The soluble portion of this precipitate was
crystallized from alcohol three times. The crystals
80 oblained were meeodle like and greenish yellow in

color. Melting Point - 97°C,,

Reduction of Condensation Product.- Stannous Chloride,

Stannous Chloride =~ 5.7 gm, (*2H_0)
Hydroehlorie Acig « 7 cc. (Sp.Gr. 1.18)
Condensation Produet = 2,0 gu.
Glaciasl Acetic Acid
The condensation produet was dissolved in
boiling glacial acetic acid. bB.7gm.of stennous chloride
and 7ce. of concentrated hydrochloric acid were fhen
added. The mixture was boiled genfly for fifteen minutes.,

It was then cooled,snd ailute sodium hydroxide was added



until the stlution was alksline. A very bulky yellow
precipitate was formed on sdding the sodium hydroxide.
The mixture was filtered,and the residue was digssolved
in hot alcohol. It wag observed that fthere remsined s
white so0lid substance,which was insoluble in slcchol,
The portion soluble in alecohol was crystallized from
alecohol by adding dilubte ammonimm hydroxide to 4he
hot solufion until a cloudiness Jjust appeared. After
standing,light greenish yellow,needle like crystals
were Obtained. These crystals were recrystallized from
aleohol in the above described manner,twlice more.
Melting Point - 97°C,,
Tield = 1.6 grams of pure product,

In a later experiment carried out in the same
manner,7 gramg of Condensation Product ylelded 6 grans.

of pure Reduced product, Percentage Yiehd - 86%,

It was found that this last method was the
moss saliisfactory for carrying out reduvction of the

“condensation product.,

"UMLAGERUNG" OF CONDENSATION PRODUCT .

The method deséribed helow is that given

by Bamberge:zf:}7

for the conversion of phenyl anthranil
to Acridona,

0,109 grams of finely powdered phenyl anthranil are
digsgolved in See,'af concentrated sulphuric acid,at

= 15 C., (Dissolved by rubbing the solid in the acid.)

e 2

to a clear syrup., Add 5 drops of 1% sodium nitride

37
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golution (2.5 mge.,calenlating 40 mge.for 1 gram molecule),
The color changes,sand a noticeable smell of nitrous
agcild apéearga Alter two minubtes stirring st - 15°G¢,
pour info ice water. Filter the precipitate (Aeridons),
wash,and dry. Almost guantitative., 4 solution of acridone

gives an intense blue fluorescenceefﬂeﬁinxgﬁkﬁti-35H7Cu

Thig conversion was carried out on the Gondensation
product,and there was obltained a yellow,amorphous
material which,in a solution of dilube alcohol, gave

an intense blue fluorescence,

CONVERBION QOF CL PHENYYL ANTHRANIL L0 C1 ACRIDONE.
Certain modifications of the method

- described by Bamberger were made,yhich gave an equally
good yield of Cl Aeridone,and which made the experiment
more sasy to perform. The method finally worked oul
was as follows

7 grams of Chloro Phenyl Anthranil were dissolved
in 200 ce. of concentratedcsulphuric acid,which had been
previously cooled by running water from the tap. O.161lgm,
of godium nitrite (powdered) were then slowly added to
the mixture. The color of the solution changed,andz g
smell of nitrous acid appeared. The wixture wes allowed
o stand,immersed in cold waber from the tep,for one

hour, E%—was~%hea=§%&$a@%éTwaﬁ%@é=%%%%§%a%e%fané:&¥%&é.



It was then poured into 1000 cc. of cold water,filtered,
washed with water,snd dried. Yield of Crude Product -
égB grams., Percentage Yield = 97%, The crude materia
appeared as & yellow amorphous substance. It was
recrystallized twice from glacial acetic acid and
alchhol, Melting Point <« Above 320 (..

It was observed that even the solution filtered
off from the solid chlor-acridone,which solution
contained the 200cc, of concentrated sulphuric aecid
showed a distinet blue fluorescence. Chlor-acridone,
dissolved in dilute glceohol shows an intense blue

fluoregcence,

Anal ESiS e
- 01982 gn. of Substance ; 1l,0c.em. of Hitrogen
‘ (2le6  742.3mm.)

N = 6,10%.

C1zHgONCl  Caleulated
I}I el 6elg%a

“Bound

oe oo

In carrying out an estimation of Chlorine in
“the above mentioned substance by Stepanoff's Methoda,
“1% Wes ohgerved ﬁhat after aa@ing all tha sodium,and
on addition of water,a light brown precipitate was
formed. This precipitate,which was filtered off,and
dried,was crystallized from aleoholn,using & small
amount of bone chareoal to remove coloring materisal,
After recrystallizing twice,light brown,needle like
crystals were obtained. Melting Point - 169°C,.

The substance was soluble on hot dilute scetic agid,
Solubls in glacial acetic acid., It was insoluble in

dilute sodium hydroxide,soluble in dilute hydrochlorie,

ba P SO L 4.0 P | AT
%L&&E&l\ld..&.u,&,uu T 3?4,\; 3u‘:ﬂua .c‘l.&.;«!u
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sulphuric,end nitric seids. ALl the sbove mentioned
golutlons showaed a green Ffluorescence.

A further precipiftate was obtained in this
esfimation on acidifying the dilute solution, This
was filtered off and dried. It appeared as g grey
powdery substance;not readily soluble in alcohol
nor acetic acid (glacial). It was insoluble in
benzene,
A small smount of this substance was boiled with
20 cc. of aleohol,and the mixture was filtered. The
solufion was deep red in color,and gave an intense
blue fluorescence,
A small amount of the substance was hesated in the
bottom of a test tube. It was noticed ﬁhat the substance
sublimed producing & yellow crystalline méﬁerial on the
upper part of the inside of the tube. A smali gquantity
of this erystalline material was removed, HMelting
Point = Above 330°C.. It was goluble in concentrated
sulphuric acid,giving an intense green fluoregcence.
In glacisl aeefic gcid,it gave a blue fluoresceﬁcee
Qualiﬁafive tests on thig erystalline material for
Chlorine and Nitrogen were both positive.

On account of the pregence of Chlorine in
this ecrystalline material,Stepancff’s lethod Ffor the
Estimantion of Chlorine had to be abandoned in the
case of Chlor-=Acridone,

No further investigation of the light brown
needle like material,nor of the grey powdery matbterial

was carried oub,
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Qualitative Test for Phenyl Anthranil,

The following qualitaftive fest is given hy
Bamb@rgerg for phenyl anthranil :
Sugpend & very small guasniity of phenyl anthranil in
5 drops of 62% sulphurie acid at 0°C.. Rub with three
or four drops of concentrated sulphuric seid until an
almos% clear pale yellow solution is obtained. Cool in
ice and add a drop of 10% sodium nitrite solubion.
- The c¢olor bécomes deeper yellcwc Add ice water,and
filter the yellow precipitate of scridone. The Filtrate
which is fluorescent,is added to glkaline X" Naphthok.
A deep red color is thus produced.

The above test was tried on a sample of the

condensation product. A decp red color was obtained.

Gualitative Tests for Chlorine and Nifrogen on'Reduced!

Condengsation Product and Product from'Unlagerung',

The ordinary organiec gqualitative tests Ffor
Chlorine and Nitrogen were carried out on the two
substances.

Testsfor Chlorine and Nitrogen in the Reduced
éonﬂensa%ion product were both Pogifive.
Pests for Chlorine and Witrogen in the Product from

Unlagerung were both Positive,



0-=Chloro Nitro Benzene,

jondensation of 6=Chloro Hitro Benzene with Benuyl

Oyenide in the Presence of Sodiwa Ethylate.

1 mol. Benzyl Cyanide - 2 gm.
1 mol, 0-CLl WOpoBenzene = 2.69 gm,
2 mols, sodiwn Ethylate - 0.8gm.Na digsclved in

15 ce,0f Et.Alcohol.

o'l grams of 0=Chloro nitro benzene were digsolved
in & minimum of ethyl aleohol at room vemperabture., 2groms
of Beniyi cyenide ﬁere added. Tp the wixture was added
& soluvtion of 0.8 gréms of Sodium dissolved in 15 ce, of
ebhyl alcohol., A deep brown color developed almost ab
onee. The mizture was boiled on & water bath for ten
minutes, Ehile stillrhot,gs‘cc. of walter were added,and
“dilute hydroehloriec acid was added until the mixture
reached seid to litmus, 4 brownish yellow so0lid msterigl
geparsted from the solution on acidifying. It was
filtere@ off,washed with Waﬁer,dfied,and crystallized
from alcohol,twice.
Yield of Crude Product - 3.8 grams, Melting Point - 165 %

170°C (begins to decompose at 165°Ce.)

A small quantity of the crystslline product was
disgolved in hot dilute sodium hydroxide., A deep red
colored solution was fthus obtained, A portion of thiwg
godution,while still hot,was acidified with hydrochloxric
acld.A yellow precipitate was obbsined.

Another portion of this hot alkaline solution was

42,



allowed to standy A crop of red crystals were obtained,

on cooling of the solubion,.

o~
1%

1 mol, Benzyl Cyanide = 2 g
1 mol, 0-C1 NO.Benzene = 2.7pm,
2 moli Jodium ﬁthylate = 0,3gmela digsolvedin
lbce.of Bl.Alecohol.
Ze7 grems of o-Chloxro nitro henzensc were dissolved in
g minimal guantity of withyl aleohol at room temperature,
2 gramg of Benzyl cyanide were added. To the mixture,
wep addedl.d grams of Sodium dissolved in 15 cc, of ethyl
glcohol. The mixbure was boiled gently on the water
bath for three minutes. It was then ¢ooled ;b0 ce, of
water added,and then dilute hydrochloric acid,with
gtirring,until the mixture reacted scid to Litmus,
L thick liguid separated out,together with a guantity
of so0lid yellow material. The mixture smelled gtrongly
of benzyl cyanide.

I% wes found impossible to obtain the thick Jiguid in

80lid form,even after a number of crystallizetions from

alcohol.
1 mol. Benzyl Cyanide = 2 gl
1 mol, 0=DLN0, Benzene = P2.7gm.
limol, podium Ethylete - 0.6gm.dissolved in

lbce.0f Et.Aleohol,

The method of carrying out this experiment was the same
as in the above experiment, After acidifying with dilute

hydrochlorie acid,and allowing %o stend overnight,the
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‘gellgw precipitate which was obtained was filtered off,
washed,and dried,

Tield of Crude Product - 3,9 gramg.

The condensetion product was crystallized twice from o
mixture of equal volumes of benzene and aleohol,

Melting Point = 165°= 170°¢, (began to decompose at 165°C.).

Condensation of o=Chloro Eiﬁrg Benzene with

BenZyl~Gyanidé in the Pregence of Sodium Bthylate,on a

lLarger Scale,

Benzyl Cyanide = 10 gn,
0=Cll0oBenzens = 13 gm,

Sodiunm Ethylate - 5 gn.of Na dissolved
in 75¢e.0f Kbt.Alecohol.

13 grams of o=Chloro nitro benzene were dissolved in

a minimal, guantity of ethyl aleohol at room t@mpefatures
10 grams of benzyl cyanide were sdded,snd then the
solution of sodium ethylate. The wixture was warmed o
boiling on the wafer bath,for three minutes. It wes then
cooled,R00 ce. of water zdded,znd then dilute hydrochloric
acid untii‘the mixﬁare rescted acid to litmus. The

mixture wag stirred well and allowed %o stand for g
number of hoursg. The yellow precipitate wag then
filtere&‘ﬁff,washed with water,and dried.

Yield of Cuwde Product - 20 grams. Percentage Yield - 95%,
The crude product was then washed with 40 ec, of ether,

It wes erystallized from & mixture of equal Volumes

of alcohol and benzene,this being repeated fhree timesg.
Iield of Pure Produet - 12 grame. Melting Point = 165 -
170°C. (began %o decompose at 165°C,,and puffs up in the

melting 4wbe point tube).
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Analyses.

o=0ondensation Product.

0.2041 gme Substance : 00,4894 em, Goge
00872 gm. Hg0,

19.85¢.cm M. (24,2°C, ,

00,1945 gm, Substance
749, 9mm, ) o

o5

0.,1992 gm. Substance : 0.1079 gn AgCl,
Gléﬂgﬁgegl C&lﬂﬁl%t%ﬁ

(]

66,50 H 3.54 I 10,92 ¢l Ge 84

Hound 65,39 56 64 10,88 13440

LR

0.1865 gm Bubstance ; 19.0 c.em.W,(26,9°C,,
7366 9mm, ) o

oo

0.2016 gm. Substance 0.,1092 gm. AgCl,

¢14HgN500L  Caleulated U 10,92 €1 13,84

. e

Found : N 10.84 Gl 13,40

Acelyl Derivitive,
0.2066 gm. Substance : 17.22 c.onm, We(21.4° .,
_ 754, 7Tmm, )
C16H11 50,01 Caleulated : N 9,38

Hound : T 9,40



Pormation of Acetyl Dexivitive of o=Condensation Product.

2 gramg of condensetion product were dissolved
in 50 cee. of acetic anhydride,and the solution wag
boiled gently for fifteen minvtes. The solution wes
cooled,and allowed to evaporate unftil a crop of yellow
crystals were obtalned. These were filtered off,and
recrystallized from aslcohol three times,

Melting Point = 1768°C..

Oxidation of o=Condensation Product with Holso.

52

200 ce. of 10% sodium hydroxide and 50 cc, of 959

-
<

¢thyl alcohol were added to 2 grams of the condensation
produets The mixture was warmed on the weler bath until
all of the sodium salt had dissolveds” 100 ce. ofz a
solution (3%) of hydrogen peroxide were then added

b3

slowly and with stirring. Warnming was continued until

the red color of the golution had disappeared. It wes
allowed to stend,when sn almogt Whiﬁe‘preeipitate

settled ﬁowar& the surface of the &eep*yellow‘cclorei
golution. The precipitate was filtered off,washed with

& little water,ond dried. Yield of Crude Product - 1.8gm..
It was crysiallized from dilute alcohol theee fines,
yieldingfgglﬁe ecrystals. Melting Point = 98,5%C..

Purer samples of this oxidation product prepared laber

had a melling point - 97° 98° G,

Anglysig.

0.2000 gm. Substance ; 9.9cc N, (26.8°Ce,749.8mm, ),

C1zHgNOZ0Ll  Caleuleted,N - 5.35 Found,lf - 5.57 .,
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Aboud Qeé gramg of this white crystalline substance
were dissolved in glacial ascetic acnd,and while boiling,

1 cc.of concentrated nitric acid was added., The mixture
was boiled for aboul one minute,diluted -with water until
until a cloudiness appesred,and allowed ft0 cool, Heedle
like,white crystals separated oub.They were filtered off
and recrystallized from alcohol, Melting Point - 97°¢..
Velting Point of Produect from HZQE = 97%= 88°¢..,

Cxidation of o=Condensation Producs with idrie Aeig in

Glacial Acetic Acid,

2 grams of ccn@énsation prodvet were dissolved
din 30 ce. of glacisl acetic a@i&,&nﬁ 10 ¢e. of
concentrated nitric acid were sdded. The solution

was then heated to boiling. It was ohserved that the
golution turned green in color. Fumes of NOE Were

then given fo,éné the green color gradvally dissppesmed.
The golution was boiled untilwfumeg of NOg were no
logger given off,and the solution became yellow in
colors The hot solufion was then glowly poured into
two liters of cold water,while stirring vigorously.

4 concentrated solubtion of sodivm hylroxide wes fthen
adéed to the mixture,slowly and with stirring,until
the solution Just reacted alkaline to litnus, A yellow
precipitate was obtained,which,sffer the solution had
been allowed to ghand Ffor two hours,was filftered off,
The alkeline filtrate Waé Tested for HCYW in the uvsuel

manner,end it gave & deecided Prussian Blue,
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The yellow precipitete was crystellized Ffrom alcohol,
using a pinch of anfmsl charcoal o remove any coloring

material. It was reerystallized from alcohol twice.

Tield of Pure Product = 1.4 grams. Melting Point - 97 (..

Oxidation of o={Condensation Produet with Potassivm

Perrveyanide,

RO0 cc. of 10% sodium hydroxide were added fo

2 gfams of the condensation product,and the mixture was
stirred well,any large partieles of condenseation
rroduct being broken up. A solubion of pobassium ferri-
cyenide was then alowly added until all the red color

due to the sodium salt had disappeared. The solution
was:allowed to stand for fifteen minutes,and the
precipitate was then filbered off, An attempt was made
o erystallize it from glacial acetic acid,buﬁ only a
yellow amorphous material could be obtained,which
turned brown in color on standing in glacial scetic
acid, |

Formation of Phonyl Hydrazone of Product of Oxidation,

The phenylhydrazone of the produet of oxidation
was obtained in the usual manner,using calculsted
molecular guantitids of esch gsubstance,in aleohol
solution,

There was obtained afier crystallization from

dilute alecohol three times,a crop of pale brown nesdle

like crystals, 0.2019 gm. Substance
Analysis. 2le76 coome N (25.0°0,,742.6 mm,Hg. ),

&
»
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‘m=Chloro Witro Benzcne.

Condengation

£ me=

Chloro Hitro Bensene with Benzyl

P

Cyenide in the Fre

-L<

sence of Sodium Bthylate,

1 wmol,
1 mole
2 molg,

L grams of

of m-chloro nitro

+ P I

grams of

C\?

The wixture
minutes,cooled,
the nmixturs

. g e
SODETrSnLE

and

Benzyl Cyanide = Z ge
m=G1 EegBenzaﬁa = 2 g,
Sodium Lthylate o OQSSmeJa dissolved
lBee,o0f Ef.Alcecohol,
benzyl cyanide were added to 2,7 grams
Po the mixture wag ﬁdded 0.8

benzene,

sodiunm disso

lved in

15 ceo of ethyl slceohol.

wes then bolled on the water bath for three

dllute hydrochloric acid added until

was acid to

d out affer acidifyir

litmos. A thick gummy liguid

(“*\

13 Whe solution,

The above experinment was repeated,excent that the

mixture wa

gumimy liguid

The

mizture was boiled for fen minuntes,.

above ex

periment

& boided for one minutbe only,

nrocuct separalicd oult on

The

2]

mixture ws
£ive minutes.
one hour,after
acid,the solu
then added slowly,

obtained,

vermed

on

Ak

above experiment w

The nmixiture

Agein a thick

rroduct was ohtained.

fed,except that the
] R

fhick gommy liguid

acidily the mixture.

as repeated,except that the

& watier beth to aboul 65 C. For
wag then allowed to stend for
15 acidified with 60% gulphuric

which it was

ion being kent cool,

e

inic

10Ccce,

k gummy liguid produet was

[N
=



L mumber of other experiments were carricd oul

sHRY!

LJ.

L_mr
el
o
[
""‘ "\
Q

in which the amount of modium et tihy Lonn used
was varled,and in which the periocd of boiling the

wixthure was varied, The method finall Ly worked out

a8 being the most zatis factory,in that the largest
amouht of s0lid condensation product could be
obteined from it,is as follows :
1 mol. Benmyl Cyanide - £ gm.
L mol, w=0L H0,Benzene - 2.7gm,
i@meigs -Hodium Ethylate -  0.6gw.la dissolved in

16 ce.of Et.Aleohol,
2 grams of benzyl cyanide and 2,7 gramg of
w=chloro nitrd benzene were dissolved in & minimal
auanify of 95% ethyl aleohol af room temperature,
The sodium ethylate solution was then added,and fhe
wixbure was hwated just %o bolling on the water bath

for three minutes. It was observed thal on first adding

[~

n

@

sodiun ethylate to the benzyl cyanide and m=chloro

itro benzene,a violet coloration was produced,which
]

i3

repdily changed 0 a brown colorstion. After boiling,

the mixbure was cooled,and 100 cc, of cold walber were

Q:s

dded. The mixture was then scidified using dilute
hydrochloric acid,which was added slowly with stirring,
On acidifying,the deep brown color of the solution
disappesred,and a yellow precipitate was obtained.

This was filterad off and dried. It was crystallized
from & mixture of equal parts by volume of alcochol

and henzens,three times, Light yellow colored needle
1ike crydtels were obtained., Mellbing Point - 146%149° ¢, ,

( began to decompose at 146° C..)



Ohig a*peximenf‘wés zepﬁaﬁei naing 1éf§ér‘qaan§iﬁies
of 62 benzyl eyaﬁiae,%mehiore‘nitrg benzene,and éadiam
ethylate n&mely lﬁ&rémé of benzyl cysnide,l3 grams of
Mm=chloro nitro benﬁabe and % grams of sodiun dissolved
in 75 ec, 0f ethyl choaol The yield of solid ernde
n?oﬁuo* wes 12 groms,

It can be seen tﬂat the method glVLﬁ onl J
oK ouuees u‘yleWQ of cruge pfOQuGb &ll ﬂulJ OVGf ha?f
the iheof6f1cal lﬁLde

The @zaﬁe pr@&uct wag purified ay wgsh:nﬁ with
40 cc, of ether,and was crybt&lllzea from -a mlxture of

edqual volumes of alceohol and benrene,

‘Propérﬁiesaoffﬁwﬁénﬁengaﬁion Product,

It was observea thqt Wheﬁ a smaTT Qmounﬁ of‘the~
‘meua eondensaﬁfon pxodugu was ulssolved in élTute
godlum hydrox1&e 9 deesp red eolor wa s p?aduued,ané Wheﬂ
thas solntion wae ecidified,the original eondensawlon

_product was-again obtained,

&na;isis;Qf m—G0ndeh§atiog Produet. |
: 0,1965 g, Subatance i 0,4696 gm, €0,
0.0668 gm, Hzo;

062049 gm. Substance ; - 20.80 ce, I ‘{~5 0°C,,
7&2 8 mm ngi)a

oy

0,2015 gm. Substonce : 0,1090 gu. AgCl,

o

@14ﬂgwnoc1 Celewlated : € 65,50 H 5,54 I 10,92 01 15,84
Round 65,25 B2 11,01 15,59
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NITRO COMPOUND,

Color FProduced
aftz» add, of

Wa.Lth.tolitrod,

Coloxr Produced

after Addition o

Benzyl Cyanide

&4
-+
]
B

Color Produced
after Warming the
mixture,

- p-ChlorolitroBenzene

Violet.(Deep)

Yo Change.

o=0hloroNitroBenzene

Deep Brown.

Ho Change.,

m=ChloroNitroBengene

Deep Brown.

e

o Change.

p=-NitroBromoBenzene

Violet. (Medium

Color Deepened,

o-NitroBromoBenzene

Medium Brown,

Deep Brown.

- m=¥iftroBromoBenzene

Deep Brown.

To Chamge.

p=NitrolodoBenzene

lledium Violet.

Deep Violet.

- 0-NitroIodoBenzene

Medium Brown.

Deep Brown.

m=NitrolodoBenzene

Deep Brown,

Fo Change.

- p=NitroAnisol

Light Violet,

Deep Violet,

o=NitroAnigol - LightRedBrown.| Deep Brown,
m=Witroinisol o LightRedBrown.| Deep Brown.
p=fitroBenzaldehyde ooBrowng s . Mediuvm Brown. Deep Browno.

eaﬁitfoBénzaliehyde

Ligh$ Browna'

Medium Brown.

Deep Brown.

a-NitroBenzaldehyde

=

Medivm Brown.

Deep Brown,

p=-NitroBenzoicAeid

o Coloration,

Brownish Yellow.

o-NitroBenzoichAcid

Hed. RedBrown.

DeepRedBtown.

w-WitroBenzoicAeid

=

Light Brown.

Deep Brown.

pmﬂitroPhenol Yoxlow. Wo Change. ledium Brown,
0-NitroPhenol

m=TitroFPhenol Brown. Ho Change. DeepBrownishRed.
p-NitroToluene - o Change, DeepVioletBrown.

f-HitroToluene

Hed.BrownRed.

Deep Brown.

m=NitroTolueds

Pale Yellow,.

Med.RedBrown,

Deep Brown,

m=NitroBenzalChloride

Hedium Violet

DeepVioletBrown,.




WITRO COMPOUND.

Color Produced
after add.of Na,
Etheto WitroComg

Color Produced
after Addition
0f BenzylGyanidg

Color Produced
after Warning the
mixbture,

o=Witraniline

AfterWarming -
LightOrangeBrown

No Chenge.

Deep Cherry Red.

p=Hitraniline

AfterWarming -
Medium Yellow.

Light Yellow
Brown.

Medium Brown,

m=¥itraniline

AfterWarming -
LightYellowBrown

Ho Change.

Deep Brown,

L7}

Ethyl p-Witro Benzoat

L)

Light Green,

LightYellowBrown, -

Lthylo-HitroBenzoate

Light Brown.

Deep Brown.

Lthyln-TitroBenzoate

=2

Deep Brown.

o Change.

o

p-itroDimethylAniling

Pale Yellow.

No Change.

No Change.

S=Nitro 4-Acetyl

LightBrownYellow

lo Change,

DeenCherryRed,

Amino Toluene (Pract.

AfterWarming -

DeepCherryRed., Fo Change. No Change.
Nitro Bengzene VeryLightYellow Deep Brown, Ho Change,
p=Dinitro Benﬁeﬂe - Deep Violet, -Eo Change.
OQDiniﬁro‘Behzene - VioletBrown. Deep Brown.
2,4;Diniﬁro Ghloro HediumCherryRed. Deep Brown. . o Change,

Benwzene,

l,5«DinitroNaphthalenT

HediumCherry
Red,

Deep Brown,

6=-Wiftro Quinoline

=

Light Brown,

Deep Brown,

¥itro Methane

WhiteSolid
separaited out,

Uo Change.

Quantity of Solid | =

increased,

m=Nitro Dimethyl-
' Aniline.

Pgle Yellow,

¥o Change.

DeepRedBrown,
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OTHER COMPOUNDS
CONTAIHING HITROGEN.

Color Produced
after add.of Na.

Color Produced
after Addition
of Benzyl Cyanid

o

Color Produced
after Warming the
mixture,

Witroso Benszene

Eth. to NitroComp

£

Cherry Red.,

Witroso b-¥aphthol
(Practical).

Light Yellowish
Green,

Brownish Green.

Diphenyl Nitrosamine

Methyl Phenyl
TNitrosamine

Light Yellow

Ethyl Nitrate

BrownishYellow.

Ehénylhydrazine

Light Brown

St
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DETERMINATION 0R DELICACY OF COLOR TESTS.

In a test tubs,2ce, of M/10 solution of p-Chloro
Witro Benzene were added to 2cc. of /5 solution of
Sodium Ithylate. One drop of benzyl cyanide was added.
Wo coloration was produced immediately. By warming for
1-1/2 minutes in & boiling water bhath,s medivm violet

coloration was produced.

The above test was repeated using 2ce. of &/100
gsolution of p-Chloro Witro Bengene,instesd of 2ce., of
HAL0 solution., By warming féz lendl/2 minutes in a
boliling water bath,2 violet colorstion (lighter than

in the above case) was produced.

The above test was repeated using 2ce, of m/lODO
solatlon of p=Chloro lidtro Benzene. By warming for 1
and 1/2 minutes in & boiling water bath,s violet color-

ation (lighter than in the above case) was produced.

The above %test was repeated using 2ce. of /10,000

solution of p-Chloro Witro Benzere. By warming for 1
and 1/2 minutes in & bkiling water bath,s violet colore-
ation {very light,but etill visible) was produced. The
color became more pronounced on cooling.

A more pronounced coloration was obtained by warming

the mixture for % minutes.
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The above fGest was repeated using Eee.. of 14/20,000
golution of p-Chloro Nitro Benzene, After werming for
S minutes in 2 boiling water bath no colorstion was

preduced.

Lt appears from these resulis,that p-Chloro nitro
benzene in & solution of as small o concentration as
/10,000 will still give & violet coloration with
benzyl cyanide,in fthe presence of sodium ethylate,which

is vigible to the eye.
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Wote on an Attempt to Synthesize 5-0Ghloro Phenyl Anthranil.

In the hope of adding further evidence %o the

iy

the structure of the produet obtained from

™)

proof o
the condensation of Benzyl Cyanid e with p-Chloro nitro
henzenc,an attenpt was made to synthesize 5-Chloro
phenyl anthranil. The following method was Quﬁlined H
Starting with benszoic acid,it was hoped o be able

to bbﬁaiﬁ m-Chloro benzoie acid,either by the méthod‘

10

of 0tto™",or by the method given by Gluud and Kempfils

It would then be nitrated by the method used by Cohen
and ﬁrmealg,cbtaiﬁing 2=nitro b~chloro benzoic scid.
Thig could fthen either be converted to the acid chloride
énd coupled with a molecule of benzene by msang of the
Eriedél—crafta reacﬁion,obﬁainimg S=chlor¢iZ=nitro
benzéyhenene,or the acid éoulé‘be convertied directly

to B=chloroZ=-nitro benéophenone hy the method used

. \ R 1z
and developed by Ullman and Ernsh 3

14

o By use of fhe
~method described by Bamberger for the conversion
of o-nifro benzophenone to phenyl anthranil,there

could be obtained 5-Chloro phenyl anbthranil,.

‘The methods of OttotC and of Gluud and Kempfll
for the preoduction of m=Chloro benzoic scid were fried
experimentally, It was found that in carrying out the
method given by Otto,that the benzoic acid did noi
even go into solufion,and remeined unchanged at the
~end of the experiment., In ecsrrying out fthe method

deseribed by Gluud and Kempf,it was found that the



benzole acid went into selaﬁioﬁ in the nitric and
hydrochloric acids but no "oil",as described by themn,
wes obtained,and no m~-Chloro benzoic acid was obtained,
A quantity of m-Chloro benzoyl chloride was
oblained,from elgewhere,which was converted into the
corresponding acid by means of dilute sodiom hydroxide,
end this acid was nitrated by the wmethod used by Cohen
and Armeslg,obtaining 5=chloro Ze-nitro benzoic acid.
When an attempt was made to convert this acid to
b=chloxro zénitro henzophenone,by the method given
by Ullman and Ernstlz,only'a‘charreé' mnass was

obtained,
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Summ&fg;‘

Lo A review of tha prev1ous work on the
caﬁdens&330ﬁ of 38nzvl Cyanide with éx@matle Nitro
compoands,ﬁageﬁher with a brief svrvey of other
eéaﬁs‘uaflcng of a similiagr character,has been

presented,

2 The 0ombauﬂas ;ormed by tbe conﬁenbaﬁlon
of Bengvl Cyanide w1th OW,m«,Qs Chloro Witro

Benzenes‘aave~been prepared and studied.

B, Th8~constituti@n of the Condengsation

Eroduet& has Dcen 6§ ﬁaallsheaa,

The GOlOfS p?cdaeeﬁ by a numbar of Ar@matlc
Nitro Gomponnas with Benzy Cyanlas in uhe Qre seﬂce
:of Sadium Zthylate, to etherm with the dcﬁlc@ey of the

color reactioa hav& bcen aetaxmlned.
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